Unopposed phosphatase action initiates ezrin dysfunction: a potential mechanism for anoxic injury.
Because extensive kinase inhibition during anoxia has previously been reported, we investigated the role of kinase inhibition in anoxic cell injury by studying the effects of kinase inhibitors on a membrane-microvillar cytoskeleton linker protein, ezrin, in rabbit renal proximal tubules. Like anoxia, kinase inhibitors caused ezrin dephosphorylation in a dose-dependent manner under normoxia. The kinase inhibitor chelerythrine also induced ezrin dissociation from the cytoskeleton, i.e., causing it to lose its membrane-cytoskeleton linker function. Blockage of kinase inhibitor-induced ezrin dephosphorylation by a phosphatase inhibitor, calyculin A, ameliorated ezrin dissociation. Stimulation of the kinase during anoxia did not improve ezrin phosphorylation, suggesting that anoxia-induced kinase inhibition might be due to the lack of the substrate ATP. Finally, in vitro study of ezrin phosphatase revealed no increase in its activity during anoxia, suggesting the principal role of kinase inhibition in the loss of the linker function of ezrin during anoxia. Our results provide, for the first time at the molecular level, a mechanistic insight into anoxic cell injury caused by unopposed phosphatase action.